or free grafts according to the preference and the experience of the operator. Conventional donor sites for such grafts are the upper eyelid, the postauricular sulcus and, for a large split-thickness graft, the hairless medial aspect of the upper arm.
A small, full-thickness defect, such as will follow wedge excision of a marginal tumour, is closed directly in two layers, care being taken to align the eyelids margin with absolute precision.
Large full-thickness defects, perhaps involving the reconstruction of an entire eyelid, appear to present a formidable problem in repair; but the solution is made easier if the two essential steps are rationalized as follows. The first step, as with all defects where two epithelial surfaces are required, is to make good the all important lining (in this case conjunctival) layer. This can be done in one of only two ways; either by mobilizing a layer of residual conjunctiva, usually from the lateral fornix, or by the use of a free graft of buccal mucosa. In neither case does the conjunctival replacement have sufficient blood supply to sustain a free graft, so skin cover, the second stage of the repair, must take the form of a well-vascularized flap. This may be derived from the cheek, glabella, forehead or temporal region according to the size and site of the defect and the laxity of skin in the various donor regions.
Beyond this, a situation may arise in orbital tumour surgery when, analagous to the amputation of a limb, conservative repair is no longer compatible with eradication of the tumour and the orbit must be exenterated. Although an anatomically intact bony orbit can, rather surprisingly, be lined with a split skin graft, in most cases bone will have been removed and the paranasal sinuses deliberately entered during the ablation of the tumour. In these circumstances a flap repair is essential. My practice is to use the cervicofacial flap (Beare 1971) for tumours invading from the inferolateral margin of the orbit, and a forehead flap for repair when the tumour is centred on the superomedial aspect of the cavity.
In addition to the principles of repair which have been described it is important not to use previously irradiated skin for repair; it is also important to be radical, and to be quick.
Ideally the repair should be carried out in one stage and at the same time as excision of the tumour, with the object of getting the patient home as quickly as possible. Often two stages are required, but lengthy repairs involving four or five pedicle transfers should generally be avoided in cancer surgery and completely eschewed when there is any doubt that the tumour is cured.
Nothing is more demoralizing for the patient and surgeon than to have the tumour recur locally or metastasize before the repair is even completed.
Radiotherapy and Surgery
Any basal cell carcinoma which resumes growth after a proper course of skilled radiotherapy is most unlikely to be cured by further irradiation. If, therefore, such a tumour is situated near to one of the portals of entry to the craniofacial skeleton, it must be treated forthwith by formal, wide, oncological excision and repair. There is no place for lesser measures at these potentially lethal sites.
On the other hand surgery, in contradistinction to radiotherapy, and to the use of cytoxic agents and immunotherapy, has virtually no part to play in the palliative treatment of incurable facial skin tumours. Although there are occasional exceptions to this rule, surgical ablation must either be curative or it should be withheld.
Conclusion
These tumours are best assessed and treated by a surgeon and radiotherapist working in collaboration. For the patient, perhaps the most important thing of all is that their attitude should be one of whole-hearted, friendly and openminded cooperation, rather than one of competing with one another, as they still do in some hospitals, for the opportunity of getting at the patient first with their particular form of treatment.
Professor K E F Hobbs (Academic Department of Surgery, Royal Free Hospital, London N W3 2QG)
Cryosurgical Treatment of Skin Tumours
Cryosurgery is a technique which utilizes extreme cold for destruction of tissue. Robert Boyle (1683) first described the fact that cells are destroyed by freezing. Later Spallanzani (1784) reported that some cells survive freezing, and this is probably due to the fact that they are super cooled rather than frozen solid. It is not known exactly why some cells survive and others are killed by extreme low temperatures, but it is probably related to their tolerance to the changes in the electrolyte concentration which occurs during freezing. At all temperatures between O C and the utectic point of the solution, ice crystals form and grow; these consist of pure water. Thus the concentrations of the electrolyte solutes in the remaining liquid phase rises. This rising concentration of ions which produces great osmotic change destroys the intracellular protein structures and kills the cells Section oj Oncology with Section of Surgery 401 (Farrant 1971) . A slow fall of temperature produces a slow rise in concentration of electrolytes and thus a greater cellular destruction than rapid freezing.
In 1851 James Arnott, a physician practising in Brighton, wrote a monograph 'On treatment of cancer by the regulated application of an anxsthetic temperature', in which he describes the treatment of ulcerating breast cancers by the application of freezing mixture packs. He reported some improvement in the patients' general condition. However, low temperatures were not generally used in medicine until after 1890, when Sir James Dewar described the vacuum-insulated storage vessel which allowed liquid air to be stored. In 1899 Campbell White used a swab dipped in liquid air for treating small cutaneous lesions, a technique still used by dermatologists. In 1903 solid carbon dioxide was used for a similar purpose (Juliusberg 1903 ). However, there was little progress in the application of low temperatures to surgery until 1959 when by means of an uninsulated canula filled with CO2 in alcohol, gliomas were frozen (Rowbotham et al. 1959) .
Modern cryosurgery really dates from 1961, when Cooper and Lee described a vacuuminsulated probe. Liquid nitrogen could be pumped down this and allowed to cool the tip, in which was fixed a thermocouple allowing monitoring of tip temperature.
Mechanics of Present-day Freezing Apparatus
There are three ways by which controlled tissue freezing can be produced. The first utilizes the cooling effect which results from vaporization of a liquid; this can either occur within a metal probe tip or by spraying the liquid directly onto the tissue. The second technique is the Joule-Thompson effect; this produces cold by the adiabatic expansion of a gas or liquid when it passes through a valve under pressure. The lower pressure fluid has a greater thermodynamic property than the higher, thus a fall in temperature results. The third technique is a thermoelectric Peltier effect; a direct current passing through a junction of dissimilar conductors leads to a fall in temperature. Most modern cryoprobes utilize the first two phenomena, the fluids being liquid nitrous oxide and liquid nitrogen; the first produces a temperature of -88'C and the latter ---1 80°C.
Effects ofFreezing
In many ways a cryolesion is similar to a burn and results in blistering; however, the lesion is usually painless because the nerve endings are frozen and therefore functionless. Healing is excellent, often without any scar at all, although colour changes in the skin have been noticed. Small blood vessels thrombose but larger vessels appear to be un-damaged, although some thromnbosis or stenosis may result. The nerve trunks degenerate, but since the sheath remains intact, peripheral nerves re-grow down the original trunk allowing normal return of sensibility. There is some evidence to suggest that freeze damage releases into the circulation cellular constituents which stimulate antibody production (Li et al. 1977) ; however, more work is necessary in this field before the theoretical advantages of this phenomenon can be substantiated.
Cryosurgery of Skin
Zacarian reported in 1971 a 97 % success rate in treating 730 patients with malignant skin lesions in a four-year follow up. Now excellent cosmetic results are being obtained following cryosurgical treatment of nearly all benign skin lesions including verrucae, angiomas, keloids and polyps. Leukoplakia in the mouth has been successfully treated. Malignant tumours of the skin are being treated now too. There are many excellent results from the cryosurgical destruction of basal cell carcinoma and malignant epithelioma (Holden 1975) . The great advantage of cryosurgery for skin lesions is that the extremex' cold of the probes produces almost instant anesthesia; there is only momentary discomfort. When the tumour has been frozen solid it is possible to remove a piece for histological examination, by means of a scalpel or bone forceps, without further anasthesia. Histological diagnosis from these biopsy specimens is perfectly possible, even though the freezing process does cause some change in tissue appearance. After the freezing has been completed the postoperative discomfort is usually minimal or absent; only occasionally do patients complain of pain.
It remains to be seen if, in the longterm follow up of this form of treatment for skin cancer, it is as good as excision and radiotherapy; it certainly causes the patient a lot less inconvenience and produces much less scarring than either of the others. So far it has not been used in the treatment of cutaneous malignant melanoma, but a case can be made for a carefully controlled trial using this approach, since the results of conventional therapy are so poor.
Conclusion
Cryosurgery has been used for many years in the treatment of cutaneous lesions, both benign and malignant. It is simple and easy to use and does not require hospital admission or anesthesia. Biopsy of the frozen lesion is possible without further anxsthetic, and histological interpretation of the results is satisfactory. Healing is excellent. However, as with all new techniques, a plea is made for caution in its use in order to avoid over enthusiastic and inappropriate application which would give poor results.
